Pak regulates calpain-dependent degradation of E3b1.
E3b1, a binding partner of Eps8, plays a critical role in receptor tyrosine kinase (RTK)-mediated Rac activation by facilitating the interaction of Eps8 with Sos-1 and the consequent activation of the Rac-specific guanine nucleotide exchange factor activity of Sos-1. Here we present evidence that E3b1 levels are regulated by the Ca(2+)-activated protease calpain, and also by Pak, a downstream target of Rac signaling. Serum starvation of Rat2 or COS7 cells resulted in rapid loss of E3b1 that was reversed by calpain inhibitors. Loss was also prevented by expressing the constitutively active Pak1 mutant, Pak1(H83,86L). Activation of endogenous Pak by platelet-derived growth factor or the constitutively active Rac1 mutant, Rac1(G12V), also inhibited degradation. In contrast, inhibition of endogenous Pak activity by expressing the Pak auto-inhibitory domain caused degradation of over-expressed E3b1 even in the presence of serum. Taken together, these findings indicate that E3b1 is down-regulated by calpain activation and stabilized by Pak activation. They also suggest that RTK-mediated Rac activation can be modulated by changes in the level of E3b1 in response to signals that affect the activity of calpain or Pak.